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(54) AXIAL FLOW TYPE GAS L 

ELECTRODE ___ 
(11) 2-208984 (A) (43) 20.8.199lr (19) JP 

(21) Appl. No. 64-27690 (22) 8.2.1989 
(71) AMADA CO LTD (72) MANABU MOCHIZUKI 
(51) Int. CI 5 . H01S3/038,H01S3/097 



PROVIDED WITH AUXILIARY 



PURPOSE: To reduce the discharge part of a laser tube which extends from an intermedi- 
ate section to a cathode in shrinkage so as to improve laser gas in utilization efficiency 
by a method wherein the cathode and an anode are provided to both the end faces 
of a laser tube respectively, and pin-like auxiliary electrode are arranged along an 
intermediate section between the electrodes, and resistors are interposed between 
the auxiliary electrodes and the other electrodes. 

CONSTITUTION: Pin-like anode 13 are provided on the part of a laser tube 3 of an 
axial flow type gas laser 1 on a gas inlet 9 side at regular intervals, and ring-shaped 
cathodes 15 are provided on a gas outlet 11 side at regular intervals. And, two or 
more pin-like auxiliary electrodes 17 are arranged at a constant interval on the interme- 
diate section of the laser tube 3 along its circumference, series resistors R, and R 2 
are connected between the auxiliary electrodes 17 and the anodes 13, and a discharge 
power source E is connected between the ring-shaped cathode 15" and a connection 
point 19 of the resistors Ri and R 2 . And, a potential at the position of the auxiliary 
electrodes 17 is made high through the resistors Ri and R 2 , the discharge part of 
the laser tube 3 extending from the intermediate section to the cathodes 15 is reduced 
in shrinkage, and a laser gas is improved in utilization efficiency. 




(54) FREQUENCY STABILIZED OPTICAL SOURCE 
(11) 2-208985 (A) (43) 20.8.1990 (19) JP 

(21) Appl. No. 64-28754 (22) 9.2.1989 

(71) KOKUSAI DENSHIN DENWA CO LTD <KDD> 

(72) SHIGEKI MATSUMOTO 

(51) Int. CP. H01S3/10,G02F2/02,H01S3/102,H01S3/131 

PURPOSE: To remarkably enlarge a frequency modulator of this design in ampli- 
tude of frequency modulation as compared with one provided with only a single 
ultrasonic converter by a method wherein an ultrasonic light frequency modula- 
tor provided with two supersonic converters as an external frequency modulator 
or an ultrasonic light frequency modulator composed of two ultrasonic optical 
modulators is employed. 

CONSTITUTION: A light output Li from a laser beam source 1 is inputted into 
an ultrasonic light frequency modulator 2, and a part of a light output L 2 
outputted from the modulator 2 changes in frequency by the ultrasonic fre- 
quency. Two ultrasonic converters inside the modulator 2 are driven by drive 
signals S« and S 7 to make ultrasonic frequencies Ui and U 2 respectively. The 
light output of the modulator 2 is made to pass through an optical filter 3 
and a reference frequency is supplied to a photodetector 4. And, a synchronous 
state is detected by a synchronization detector 6 basing on an output Si of 
the detector 4 which detects that the light signal L, is synchronous with an 
external synchronous signal, the oscillation frequency of the laser beam source 
1 is known, and the modulator 2 is driven by a modulation drive device 8 and 
a supersonic intensity control device 9. 
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(54) LASER FREQUENCY MODULATION METHOD 
(11) 2-208986 (A) (43) 20.8.1990 (19) JP 

(21) Appl. No. 64-28755 (22) 9.2.1989 

(71) KOKUSAI DENSHIN DENWA CO LTD <KDD> 

(72) SHIGEKI MATSUMOTO 
(51) Int. CI 5 . H01S3/10,H01S3/105 

PURPOSE: To enable the frequency modulation of a laser almost without being affected 
by an intensity modulation component by a method wherein the operation of a laser 
beam source is controlled corresponding to the deviation of resonance frequency of 
an optical resonator to make the oscillation frequency variable so as to keep a light 
output constant. 

CONSTITUTION: An output light L Q f of an optical resonator 7 is divided into an optical 
signals L ou t and L od through the intermediary of an optical branching device 5, a 
detector 6 detects the optical signal Ud and outputs an output signal S Pd , an control 
circuit 2 obtains the information of the intensity modulation volume of the optical 
signal L or from the output signal S Pd , collates it with a signal S fd outputted from 
an optical resonator drive circuit 8 to determine the variation of adjustment, and 
makes the laser beam source 1 variable in oscillation frequency. That is, a deviation 
range determined by a frequency and a modulation frequency which are previously 
determined is given to the resonator 7, and the oscillation frequency of the beam 
source 1 is so controlled as to make the projected light of the resonator 7 nearly 
constant in intensity, whereby the beam source 1 is equivalently, directly modulated 
in frequency. Therefore, even if the said modulation is executed, the beam source 
1 is prevented from deviating in frequency due to the influence of intensity modulation 
and a stable frequency modulation can be attained. 
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